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mmm%^mmmmii, mtmmm^i,zmx^tim 
mzx lommmmimfyizmm^i^m^^KKf^^frm 
^i>zmBmm^i:m^j:mm^ o t mmsm-ttz 

mtsMm^mmmmii, mmm i cni^mmmmmmt 

i^A-^hfcfiSi.. m^^m%i]Ui. mw^\%^^m 
^^m.^\>zm^^^hy^^y >j y h^bmmmfpizm 

mmm. 

umms ] msm2i,ztmifz\^mmmiziiK^x . 
\'omiiUz^^->x'm^^zmcfhXo\iz^'M.^fih 

yv-k ^(^mn^iz^'&.'s.'^h^m-ik t , mit^m- 
mz^^h^m^k^mmMmzm^^xwrn-mm^ 

mmm-mt . mi^^wmmii-^mmmzm 0 m 

mi- '^fLTi^i. ^ # tit«^LTBfrge#-9-7''; 7 hgptii 
ft I. 7 h*<:oii*«/h$ < ^1. i a f-fri^ia^ati 

M, 

[if*3l5 3 »*«2;^rS4<7)V>-ra*>{cifitgLJt[*) 

Buieii 1 m\%f]Mi. Huie-9-7'y 7 hgpicjotts y 7 

iffie^ 1 mm^\t. ^(r>-^mzii\^xmm%r^~ y 
mz\m:fh^%\izw.^hii-m}mm!^n\.zmh 

[ii*«6i if^i7bS5c7)v^-rit*»{ciEi!iLfcrt 



MiB#iS^'-K- h*'^> BulB<SM«?«M^tc«A?ii-StRA 

J; -5 TMIBJ^fmoiSiHioii^ i5l:^[6]c7)S|[Di«i[^i|5i^ 

^'kWj:hWimk%,'>x^wmsthm%mmmmh 
kw^zmthz.hi^^t'thnwm, 

[0001] 

om^M^mx.. ^i\.io^\%.^^mm'mp?^zm^^ 
^xm%ir^- ya^hmmmmzm^^MX'^^^ i. a 
t \^tznwm^zmfh i><r)X'hh. 

[0002] 

X. Mm(r)~^i:mKm^i.zm.^'^^. ^^m>m% 

(EGR : Exhaust Gas Recirculation) 

tiX^^h, :i^LfzEGRk'iidtzibi,z^ mLmmM 

RmnkmY.xm^Mnn(^m%<7^~'^km%MmzM 
K^'txm.xM.%f>zux^^hXo\,zLtzmm.ii'^x<'m 

[0 00 3] tfz. ^I3¥l 0-8 9 033^^f8t:|a 

Scsn-siat. m%^im.%^m.^t.z-mmzm^^ 

[0004] 

[%B3*«W^Lj:ai:-t-5iljS] t:ihX\ IMlcnXo 

{zB.GRm.^kmtxm%(n-^kmMmzmx^^ 

^f^km)LximmfHizmx-ti>rzi^. mmM^^iz 
ii^-^xm% t ® A^^ t ii+^(,zM^^ixtzmx'mm 

[0005] LA^L^r**'^,, ±si'j^mzmm^tLmm 
■c{±. flpm{±®A^^ fc anzmmmmm txmmm 
^z^iX-t6 fz^. z (DMmtmx^M. t mm^^^zii ^ ^ 
X'M-^^fim<^j:^. -ecoM*, ^mm^zh->xii. m 
%i)mx^%t+^iizm^^ii^j:\^t tmmt^nhii. 

[0006] zco^ma. ±Mimmzm^x^j:^tifzh 
a^x'h'o. ^ffi^mi. mmim.Mz-Mmmm'^ 
i^-^^xmm'mm.mzw%kmx-fhXo {zLtz^m 
WM^ziix^x . ^(DmxmzionhMmm^^mzm 
mLfzimm.<m\(.^m\-^h ; ^ izh^ . 

[0007] 

mmimm-thfz^o^^m vxy. iimmmm- 
hfz)!bcr^^m.v^^co^mW}^i,z-^^^xtmti>. tm 
JH 1 tciBii i.tz%mx'\i. mmmmoizm t ?>-M<?)Sf 
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m}it:mttimMmizhi^x , mmm^mmmm 
a. Wiimmm^m^zmx^iim%izx^nmmmM 
m\^i,zm^mm&-tK< {$in.^m^i>zm^^m^i 

[0008] iMmmzxmi. ^m%mm^j:i>mm 
ii^.'^xwmm^ix^^Lb^zi.^ . %m^mpp\.z~-)i 
vt-^ mmmnmhzmx ^tii mnc^mm 
ij<7y^m^- y-^-mmmMmi>zmx^tL:h^m<^Ax 
'5i^<^ri.. -eco^m. mmmmmizimmzxm 

timi^^tLi ^ (I i 0 . Mi%tmmm.m.mmxm 
%t<7)M^t^im^ti. mncoT-^Miti<zmm-mjk 

[0009] wkm 2 {zim Lfz%mx-\i. mm. i i<z 
tmLf.ip^'immi,zii\,^x . mm\%^mmw.i. m 
lem 1 <m%^^mmmwrr^ti^ i (^\%:f}j^mfmsi 

%iiMi. m^^mms^^m%^n^\,zm=f^^^h^^ 
wt. ^ti^vrvyh^(7)>jyhRtim^j:^Xoi,zm 
[0010] ±EEmmzj:tni. msm i izmtLtz^ 
y hmzx-^xmmm^mm^ti^-ij. ®m^tS4> 

tJsV^Tti. :icr)?(-<yuyh^timi,zmifiytiti-*r 

yvyhmz^^x. ^amm-mm^ ixr e g r 

t>ixh cfc d i^z^shtz^. pmff^*t3t3(tSSf^#c7)^ 
^W&\iZ^-t^mmiminx.-:>-:>. ^GK^'^oZt 

i^X'^^Xd^z^xt. 

[0011] msmsizimuz^mti. ii*^2(:ie 

u y hAti^wm^j^i^-ryhcomiii^izi^'^x^^miz 

mtt^^dizi^^^ii^ijcoxh'o. mimm^mi} 
mnii. mmj^=^^yhti-^<omij\^i,z^ii-^mizm 

?:mmim^mizmtxmm-tmm^^t ^mt ^ i 

(Tit LX\^h. 

[0012] ±fe^fi£(cj;ti(s\ mim2i>ztmLfz% 
m(r^mmmzMi.x . mmx\m\,zm':>\ ^x:^-t^i^ 
^y v^^crymini^z^^^^x^y'') y bSPiO'j y v 

\.zm^tii>m%(r)m. mh'EGRmimmmmm^.zm 

[0013] m^mA\.ztmLfz%m^±. mmstm 
Lfz^wm\izi6\.^x . mwmM^(n>m!mfm^ 



mm.ti^'&mi^t(Dmx'mm.ti^ixhhcr>x'h^ . m 
mm^mt . mmwmmmt^m'mi.zm 
htixui, b # i.zimmmmBmt^i^'&m.mzimm 

t (^ixx^^h h.%tim LT mlS#-t7' 'J y VU^zat,^ 

^&A^mm-hi^<DX'hhb tn^i.. 
[00 14] ^'im^:mi-rh^immf,zii\,^x\i. 
EWnn^^zm^^mmmmni^zmAth <i 1 1 j; o 
y^j<.ryy<r^mi<zmmm^<m\^m.'mMi:mm'h 
iioi<zLxuh, zcrifzisb. m^ii7n^izm^<7)ik&:^i 
^mmmmmi^mf^i-t i a iz-t6 1 . mm.n.nmz 
m<s.mffn^izis\.-^x. ^cr,m%cr,mmm.i}^±mM-^ 
m.co^mzm^^^mi-tm:tti^$>^ . 
[0015] mm4izMiw^tfz^m(^±im 
^x'li . mmmmmmi}^smimizm o M;t ^^^x u§ 
b § iziinmmsm&m-^mmi,zmmx.i^tix\>^ 
6 b ^bitntx^-^ry'v y h^(DV y h&com^^^ 
< ^ & J; a i>zm&^mzx ^^{iLAmm^hx oizt 
x\^hfz)f). mMmmmi,zi3\>^xmmzx 'om^^ti 

[0016] vt-^x. ismmzxtm. tf^^sst^ne 
mLfz%m<n^m%mzi!sai.x . mm^MmzuK^x. 

m%<T)m!^m.ti-m.-^%(^^-\tizmmmimj^<^im 
:hm\-th -I b ifx^ . Lfzmmm.'k'^o a b 

[0017] mmsizs^Lfzmmx'it. msm2n 

m4co\,^-rtimz^m trz^mmmtzm^x . msm i 
mm:^Mi. frie-y-ru y hmzmi-:^ y y hRtm 

Mm2mm:/fjJ^bimLX±^ <l5S$iX-&t<^)T'*> 

- hmizumt^^^i^zmf^timmmmmmiHizii 
mimmmMm\^^(7)Mm<7)i&xizmL^<DW,tijj\^?: 

[0018] ±ie?f fig^ciixjf. msm i nm.4 (^v^-r 
tiMzim LtzmM<7)ipm^izmi.x . m i 

izmf'^tifzi.my ^ yiz^ m^commm.^^^xM^ 

%b^X^mb <7)i^-^imziim^-^h i b *^-C# I. J; 

PM^K- h ^-t^mmm^iz^iX-tm^coAim^ff} 
atzL^cii^fcjtKLT, i^m(7)mm^i:^*)^mmi,z 

^ibhZbti'^X^hXd^ztci^ 

[0019] imme^zimtrzwnxu. m-^m i n 
ffin^mmmmmzm^^tLtJaoiizm^^m^izmss. 
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[0020] ±iimmzxinf. ^m%mm^j:i>m& 
iio'^xmmmi^tihzti,zx'o. mmin^<,z--)o 
com.%7n~ht-i^mmmMmi,zmx^tii>m.xm%co& 
timuff^m^^- hi}-mmm^izmx^timxm 
^coM. tmix^K^'o. mmm^izmmcomw] 
&t ^:}jfiii,z&dii>^x^cDmmm^m^^tii> j: a 

mwik t i^izmmmMMi^izm^^tii. :ibizxio.m 
^miT]M5 cr>\^'rtiMzMmLrcwmm^^^ziia 
X.. Mmmj^%t(^m-^^mitzim^-ti>zi:i!fiT 

[00 2 11 

mc^m 1 (7)^ssj^®i:oi%TH 1 -06 t:mmLxmm 

[00 2 2] ma, i^^^Mi o<7)mmmisi5:mz 
m&mmmm^r^L. m2it. mmi<^2-2wnz^ 
^timmmm^^^Lx^-^^. ztii^^mi,z7^-txo^z^ 
^mmm i ooi^ u yyru >y ^ 1 4 tc{4. mm<r>i^v 

{milzli-^cD—^cT)?^?:^^-) 1 5tiW^^tLX 

fco, m=y')yyi5 mzn \:xvyie ifim$Mmm 
5 . Ri^'^mmm i ocos^u yy^ y k 1 2 j; -5 

[ 0 0 2 3 ] V U y^'^-y F 1 2 J:{4, ©miiS^so-gB 
"kmm- h -MiT^cSm^K- h 3 3 , 3 4 ifim^^ fix a 

Wm^tlX\^^. |5lt<. i/'Jy^'^-y Kl 2tC 

{±. i^t^^co-m^mm-^-MmmTt-:- h 4 3 . 

4 4*^'ffM$ilTiD0. C:n4>##m^-h4 3. 4 4 

{i^^^i si,z^tiwm^tix\>^^. 

[00 24] i/iJy^'Sv HI 2t:{4, ^-S^'jy 
yi5l,znmLXM^ry^2 2kmimM^2 0 

OTii. ^:c7)»:fi«|^#2 0coj»^i«tfB#fiJ^it/-^t« 

ti, *j^r5^''2 2cr)i£^tcm^4ii;go©i^?ft-&mJi*^ 
mfs.^tii, X 0 iztmmmmmt^EmfTmimi>zn&^ 

^oizmmmAm^^^tih. -u, i^mmmmi^za 

v^Tti. ^^1 8mzi^M^j:m^-^nMtim^^ti^X 

o izmfAmmmimwnn^zmz^tih tti>i>z. 

^ I. J; d izmfAmm&ii^^m^ti^ . 

[0025] ±ie#©m^- h 3 3 . 3 4c7)PBP 3 3 
a . 3 4 aJi. >; yy^ y H 1 2 {3SfItSW3iS(t 



^tl^'timm^il^ , |3l:afC. ^1^m^~ h 4 3 , 4 4 
C7)|3n4 3a. 4 4 a(4. y^'^-y H 1 2tCffi«il 
^igic^ft 1 OS^m#4 1 RX/m2mm^4 

2i,zX')X ^ix-^'hrnm^tih « 

[ 0 0 2 6 ] I13{i. ±ii^m^4 1.42 ^iBffllg 

^■thm%:^J^>'-ryh5 0li. i^^Jyy^'vY 12 
(|5lllT'{4a*B&) t::J;oTlHlS^tgt. tfz^(mi5 

ixrv^^. <rc7)#fM;?^A>'^7h5 0t(4, 

#4 1 Srigm-ri>mi 5 1 t^2mm^4 

2^Wmth^2<7)mm<AJ^5 2tifi^>''}yy\ 5\,Z 
MJKLTiS(t^>fLTV^S (I13(c{i;, ^fL^>|glcOgm 
7!7A5 lS.Vm2cOSf^?J?A5 2 5:-efimi'00,;^ii; 
t") . ^PM;i7i.5 1 . 5 2*^'gfm;^Ai^^7h5 0i: 
i:tlC|lIteLT^fm#4 1 . 4 2iOA7U:)^>j7:? (SI 
^T^Bg) i: \<zX 0 , ##f^#4 1 . 4 23&*^ 

[00 2 7]|14{4. Ztl(^~nm\%^M.5l, 52 

t:mzLXmLX\^h , ^lcOSfM;&A5 1(4. mmi 
m^^z% 1 c7)^m#4 1 -tirl) ^ y >J 7 5 

1 ai:, mmm¥i.znm%^4\^m^^'^h^^'j 

m2cr>m%A^5 2ii. mMffm^^zm2coi^mm2 

S-^#§-frS^-fyU7hgf5 2ai:. i&Mfi^^4"tC|ll 

Mm^-4 2 ^m^^-ti>^rv 7 hSJs 2 b t &{i;tt: 

[ 0 0 2 8 ] i d Lfc-^7"U 7 bgP5 1 b . 5 2 b*i# 
m%AM51. 5 2l,Z^lfi^tl^:iblzX<0.m5lZ^ 

•tx 0 iz. m.mffm^ui. #®m^3 1 . 3 2cr)m. 

W. 1 <m%M4 1 ( cOMJS^ML & |sillt::ll^-C'*-r ) 

-mw.2m\%^4 2 {^<rm§mu:nm\,z-mm^ 

T'^-r ) t. ^iim-9-7-U 7bg?51b, 52btCil> 
'J7htcS':f#ra#-r-&J:ai:^rS. H;^t:. 
y'j7bgP5 1b. 5 2btJ;^#^t^#4 1. 4 20 
iH#fifl^{4v^^^xi,. #fMffi*i+:a-tc«v^®mtTSM8 

^zm.%^KX\^h. 

[00 291 t^vT. yU7hgg5 1 a, 5 2a 

^yr-9-y.j7hgg5 1 b. 5 2 biO^"^, ^-f yj 7 h 

g?5 1a, 5 2al:oV'>T{4, ^<7)'J 7 ha*'!±fe;^'A 

i?-7"'j7hgP5 1 b. 5 2b{4. -?-cO'j7ba*i;^AMi 
(E13Sl/'04#BS) . 

[00 301 113 t^-ri die, m;<^Av^7h50 
i7)^gPtc{4, |Sl#fm^Ai/^7h5 0$r;&Alfi^(S]t2^ 
li§-ei.?tfiff>'U y^'6 OA^'istt^tttv^l.. c:<7)?4ffi 

i^U yy^ OCOMStcS-^V^TSfm^Ax-r 7 h 5 0:*> 
A¥tli:^|6]i;^fi-r§ ^ i: t J: 0 . A 5 1.5 

2c0^fr'J7ha55 1 b, 5 2 b tfcltl. 'J 7 hfiL 
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1. L2 msmm t^mtL. wjyhAmiUzm 

[00 3 11 ^6<±, #i^m;;/A5 1, 5 2<7)-^y'j7 
h^51h, 5 2b{:t5{t-l.'J7hftL 1 . L2i:;<?A 

^S^LTV^I), [5|ia6tcS^-rj;d(=, ^lcogfm;{?A5 

Llmax Sri:Si:#^l^#. ^2<^#m*A5 2c7)»j7 
h AL 2 ( -*iS^ ) J: 0 i < ^1. i 0 iz^^^ 
^tlX^-^h. tfz. CiX^>#>J7bSL 1 , L2C0^A 
L ( = L1-L2) {4. -?-il^>#'J7h«Ll. L2** 
< < ^4 J; ^ tclSJE^^il. t ^> fc. 

-efl^ U 7 hiL 1 , L2*^'S:^fflL Imax , L2iiBX 
?ri:l.tt'l=(± roj J: dtclS^^ilTi^S (L 
1 = L 1 max = L 2 max = L 2 ) „ 
[003 2] t^^. ±IB?4JEvyyr6 0c7)i)#{±, 
MM 1 0O?iE^9 0*^^>tt*&$ii|.?ftcoffi:)3CS-:3- 

\>^xmm^tLt, \mi^uyy6 0k±mmsM9 0b 

a '0 . :i<^mm^ i o (^'mfm.mm^m.^ o i o 

i^^7h5 0i0^{aft. flP*>##fm^A5 1 , 5 2 0U 
7 h-iL 1 , L 2 *^^ll^i^)^®.^«F^ate:yc®,tC^-& 

I 0 0 3 3 ] ^J;l«\ «M^»^.*^-%«j^^t;:-l3)Dm 

{±. a 6 l^^^-r^i^R 1 (D1<D<D3) <^teHl*lT' 

SB8aigW=*-^'#$lffll$ix^ J; 0 tc^^ . 
C 0 0 3 4 ] C ^ T-, mnJJ^i^^ 7 h 5 O^O^^ffiiD 

*MD i<D<D 2 ) (r>^m\izfm^fix\^h^^z 

{i, ^2iO#fm7;7A5 2coy 7 hML2*>VN';P7':^' 

7y;^j; '9ij/h$<. mi<^^m^M.5 icoi;7hiL 
1 5 1 iD;^*ira#-r-?. j; a tc^i. , 

[0035] Sfm;^i^>-^7 h 5 Oco^GAD*^ 

F;fSfflD 2 ^±0 0 . (D2<D<D3) OMfflP^X-^J 
=g^^m;i&A5 1 . 5 20U7h 
fiLl . L2*iV^-ffLtvsVl/7'i?'Jr7yxS:±0I.J; 

mimmii-A i . 4 2*^'^ uzm^^ 

A5 2<50y7M:L2{4, HlO^f^Tj/AS loy7h 
MLl i:Jt«etTSt:'h§v^/^i6 (L2<Ll) . m2 
<r)m%^4 2(r:>mmi.W. 1 mm^A 1 itieL 

[ 0 0 3 6 1 .1 CO J: a t^S5a^»®3^^%«^>M^;^J] d 



i<r>?i-ifimmh-b\ ^\.^imn(r>m%^A i , 4 2** 
wi^-thi^crxT). m2c^Mm^4 2iimi(^Mm^4 1 

bmLXA-^^^j:mm^t'yXm^t^iio^z^j:l, U 

^x,mi com^if'A 1 izfUB-th-iK^m^^- h 4 

3*^^(4, m2(7)um^4 2^znmt?>fkijcr)m^^- 
h44tttmLx^o^< <7)mmm^ i s tzmx-r 

[0037] -e^o^a, S2i;i^enT'-ecosSfL:fi-i6]§rii; 

^J: 0 jlM^ 1 8 lziiMm^zJ:m&^i}m^-^ti 
hXdiztch. ^tX. :io L5t#t^<7)i^[Bl»£A«$ 
fT.S^^:{=j:'9. #iSm;K-h3 3. 34*>^,j8^1 

[0038] iin;:^^ LT . mmmMJBmt^mmM^z 

mi. m6t,Z7ik-tmmR2 (D4<D<D5) Oleffll^ 

i^zmmi'^tLX^'^^m^tmix. ##fm^A5 

1. 5 2«'j7hftLl, L2{±ffiWWlC::»c#<^^$ 

s$n-i>„ t^oT. M^m#4 1 , 4 2<m^ti-^n 
mmtimLX'h^<^j:^. m%\.z^'>xmm.is 
\f^\>zm^^ti^mmm.ffmm^Mib^fihXoi.z^£h. 

^mir,m\-th Z. t tfiX^ hXo [Ztih , 

[0039] mLmmLti^mMmw.zti^ij-h^wm 

1 0\,zlti\S. 

( 1 ) ©Mfi^^4't-^io#fm#4 i&y^m2i7)^pm# 

4 2 ^-l$WfcgH#$ -t^T^^f^^- h 4 3 , 4 4 

MM^18t^icm^^A$-ti:-S^t:. mi^#m#4 
lc7)^^^^2cD*l^m#4 2<Dm&X 0 <^S■r 
l. ^ i: J; oTJiMM 1 8rt(cSm^0iElsl8il^?g^-ri. 

^^hub ii^x^ . m^coT^i^m-ftizmm^m^m^ 
[0040] {2) tfz. umnn^izMmm i . 4 

2S:m-tl>;<^yU7M?5 1 a, 5 2ah(4»iW 
7U7bgP51b, 5 2b^^S^m;&A5 1 . 52izn 
Lxmf^ ^ i: j; 0 , ^^#4 1,42 

^ffg4^ti3(tS^m#4 1 . 4 2cog^##tt 

t-o-?. EGR^'MoZbt^X-%hi.o\.ztci>. 
[004 1] ( 3 ) St:. ±ie-9-7'y 7 bgP 5 1 b , 5 

2 b ^;^Af*:^[ii]tc?'o'-^T U 7 h**>jSSIWtc^'(l:t-|. 
3<J:7C?^4^i:-ri.i:i:itc. m;<?Ai^^7 h 5 0^?* 
Ev-'jyr60(c:J:oT;<rAWi:6-|*l -tir C 1 4; 
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(EGRfi) im^M^^zm':stmmzwm- 

[0042] (4) tfc. mmmimmi^^mmiizm 
Dmi^fixuti^^^zii, t^MmM^zmmi^tix 

mm^izt5ifi^m^^4 1 , a 2co^jkii*</Jn$< 

't^Z.tti-X'^i.i.of^ztch. 

[0043] [m2<Dmtmm:i mz. zco^mcom2 

'Z4zm 7 ^:m^m ixm^M-t^ . 
1 0 0 4 4 1 :^mmmm^zii^i)^^nmmm i oxa. m. 
^nu^izMmizinxm^mi smzm&^ti^mm 

^,<^^&iWizmi^6tzMZ^ »-K-h4 3*-4>i*M 
Ml 8i^icslA-r-g)Sfmcd»fLix^ri6]SrM[fi]§-tt'l>7 >f > 
S:±ieigl c7)#f^#4 1 izmifl ioiz LTV^S.t^**^ 

[ 0 0 4 5 ] 07 {i. ±my ^ ym^iif htif^^mmm 
mizmirtmi(^m%m i mimmi^]kLx^^^. 
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